Data assimilation (DA) systems are evolving to meet the demands of convection- 
are intrinsically linked; therefore, a holistic view must be taken when discussing 23 the potential to make advances in high resolution data assimilation. 24 
Background

25
In 2003, a workshop was convened to assess the feasibility of a mesoscale now-26 casting system [Dabberdt et al., 2005] . At that meeting the scientific challenges 27 facing high resolution precipitation forecasting were identified as improving the 28 simulation of convective processes within numerical models, improving knowl-29 edge of convective downdrafts and gusts from individual storms and improving 30 the understanding of the initialisation of convection [Wilson and Roberts, 2006] .
31
On the lack of high resolution three-dimensional observations of state variables • lateral boundary conditions for nested models,
13
• nonlinearity of the models,
14
• scale disparities,
15
• background, model and observational errors and
16
• computational demands of DA at scales relevant to precipitation forecast- assimilation systems, however they will still lack the three-dimensional structure 24 desired to fill the aforementioned observation gap.
25
Numerical weather prediction has benefited greatly from an increase in avail-26 able computational power. This has allowed the models to grow rapidly in com-27 plexity and resolution, producing much more realistic simulations. Likewise the 28 number, type and quality of observations have increased, thanks to the expan-29 sion of radar networks and increases in the number and quality of satellite data 30 products. However, the data assimilation techniques to combine these two areas prototyping of academic concepts and theories in the most realistic settings.
6
The need for a flexible data assimilation system that can be accessed by 
